The booster operation parameters, such as synchrotron tune, betatron tune, momentum compaction factor, betatron function etc.were measured at injection energy, 50 MeV, and compared with the calculated results. The synchrotron tune shift was done by varying the applied cavity voltage, and the betatron tune shift was observed by changing the current on the quadrupole magnets. The measured results of booster beam emittance and energy spread during acceleration were based on the beam size measurement from the emitted synchrotron light. Possible maximum emittance and energy spread were obtained directly from the measured data, assuming the corresponding calculated betatron and dispersion functions at the point of observation were correct. The measured results were also compared with the theoretical expection.
INTRODUCTION
The SRRC booster was manufactured and delivered by Scanditronix AB, Sweden in July 1992 [l] . The booster rf system was provided by the SRRC rf group. In order to understand the booster performance characteristics, the operation parameters were measured at various aspects and compared with the designed values.
OPERATION PARAMETERS
These experiments were carried out at injection energy, 50
MeV, with energy spread set at +/-0.5%.
Synchrotron Tune and Momentum Compaction Factor
The electron beam signal was picked-up with a stripline monitor and analyzed with a spectrum analyzer. Synchrotron tune was measured by observing the sideband of the revolution signal. Using the following relation, the momentum compaction factor was determined to be 0.57 compared with the calculated 0.58. E : electron beam energy; a : momentum compaction factor.
2
The measured result is shown in figure 1 . The experiiiiental uncertainty were few percent on E and about 10% on both f, and V,f. 
RAMPING BEHAVIOR Beam size, Horuontnl Emittance, and Energy Spread
The measured beam emittance and energy spread during acceleration were based on the beam size measurement from the emitted synchrotron light, assuming the corresponding calculated betatron and dispersion functions at the point of observation were correct. The measured results were compared with the theoretical expection.
The emitted synchrotron light was collected by a CCD camera with resolution of 22 pin in vertical and I1 pin in horizontal directions. It is assumed that the measured photon spot size is the same as the corresponding electron beam size in this case [ 4 ] . Both beam emittance(&) and energy spread(AE/E) contribute to the beam size(a) with the relation where p and q are the corresponding betatron and dispersion fiinctioiis at the emission source respectively.
During the acceleration period, the competition among processes such as adiabatic damping, radiation damping, and quantum excitation leads to ever changing values for dynamic parameters of the electron beam as a function of time. The measured beam emittance and beam energy spread variation during acceleration period are shown in figure 5 and figure G together with the theoretical expectation 151. In figure 5 , a t from the following relation, every measurement step, the -emittance was obtained by making use of the calculated lattice parameters, such as AEE at that particular energy, and the calculated p and q. The for the upper limit of the emittance ( Emax ) was obtained by
where AY is the Observed tune quadmpole strength, represents the n'agllet effective length, assumillg that emittallce was the ollly coutribution factor to beam size. The experimental results show that the adiabatic and radiation dampings give major contribution to emittance damping in the early stage of acceleration, while quantum excitation effect is responsible for emittance growth as the beam energy becomes higher. The contract required emittance specifiction is also indicated in the figure. In figure 6 , it also indicates that the energy spread variation is caused by similar damping processes as have been described above. 
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